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Abstract 
 
The article presents a generalization of Sherman-Morrison-Woodbury 
(SMW) formula for the inversion of a matrix of the form 
1
N
T
k k
k
A U V
=
+∑ . 
 
In the author recent paper ([1]) the SMW formula ([2]) was used to show how the cyclic 
block tridiagonal and cyclic block pentadiagonal systems can be solved.  The solution 
of cyclic block pentadiagonal system depends on use of Eq 30 in [1] which generalize 
SMW formula to the case 2k = . However this can be, as will be shown below, 
generalized to any k N= . In what follows all the matrices are assumed to be 
nonsingular. 
 
Theorem. If A is n n×  matrix and kU  and kV  ( )1,..,k N=  are n m×  matrices then 
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where M is Nm Nm×  matrix given by 
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Proof:  Introducing n Nm× matrices [ ]1 2, ,...,
T
NB U U U=  and 1 2, ,...,
TT T T
NC V V V =    one 
finds that 
1
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T T
k k
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BC U V
=
=∑ . By SMW formula on has 
 
 ( ) ( )1 11 1 1 1T T TNm NmA BC A A B I C A B C A
− −− − − −
×+ = − +  (3) 
Now it has to be shown that 1TNm NmM I C A B
−
×= + . By using definition of B and C one 
gets by direct computation 
 1 1 1 11 2 1 2, ,..., , ,...,
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which in next step of calculation yield matrix (2). 
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Corollory. Let A I=  the n n×  identity matrix. Then 
 
 [ ]
1
1
1 2 1 2
1
, ,... , ,...,
N TT
k k N N
k
I U V I U U U M V V V
−
−
=
   + = −    
∑  (5) 
where 
 
 
1 1 1 2 1
2 1 2 2 2
1 2
T T T
m m N
T T T
m m N
T T T
N N m m N N
I V U V U V U
V U I V U V U
M
V U V U I V U
×
×
×
 +
 + =
 
 
+  


  

 (6) 
 
Acknowledge. I wish to thanks Yi Yu from wpi.edu for notice flaw in Eq 1 and 6 in the 
previous version of the paper.  
 
References 
[1] M.Batista, A.A.Karawia. A Note on the Use of the Woodbury Formula To Solve 
Cyclic Block Tri-Diagonal and Cyclic Block Penta-diagonal Linear Systems of 
Equations http://arxiv.org/abs/0806.3639  
[2] Golub G.H., Van Loan C.H. Matrix Computations, Third Edition, Johns Hopkins 
University Press, (1996) 
 
